Correlation between catalytic activity and monomer-dimer equilibrium of bacterial alanine racemases.
From the reaction mechanism and crystal structure analysis, a bacterial alanine racemase is believed to work as a homodimer with a substrate, l-alanine or d-alanine. We analysed oligomerization states of seven alanine racemases, biosynthetic and catabolic, from Escherichia coli, Salmonella typhimurium, Pseudomonas aeruginosa, P. putida and P. fluorescens, with three different methods, gel filtration chromatography, native PAGE and analytical ultracentrifugation. All alanine racemases were proved to be in a dynamic equilibrium between monomeric and dimeric form with every methods used in this study. In both biosynthetic and catabolic alanine racemases, association constants for dimerization were high for the enzymes with high V(max) values. The enzymes with low V(max) values gave the low association constants. We proposed that alanine racemases are classified into two types; the enzymes with low and high-equilibrium association constants for dimerization.